Left ventricular contributions to right ventricular systolic function during LVAD support.
In patients with postcardiotomy low cardiac output syndromes, right ventricular (RV) failure develops in approximately 25% of patients receiving left ventricular (LV) assist device support. Depressed RV function have been attributed to abnormalities of the RV myocardium, excessive load imposed on the RV during systole or diastole, or obstruction to RV inflow. However, recent studies also suggest that LV function may significantly affect RV function through ventricular interdependence. We reviewed the data showing the importance of systolic ventricular interaction. We then related these observations to the RV response during LV assist device support, and present our ideas regarding the mechanisms responsible for this RV failure. Using an electrically isolated right heart preparation, Damiano observed double-peaked waveforms for RV pressure, and pulmonary artery blood flow occurred over a wide range (0 to 300 ms) of pacing intervals between the LV and RV. Numeric analysis indicated that RV systolic pressure and pulmonary artery blood flow were composed of both RV and LV components, with the LV component dominating (63.5% versus 36.5%). The experimental studies indicate a very consistent RV response during LV assist device support: a decrease in RV afterload, increased compliance, and decreased contractility. In normal hearts, the net effect is an increase or no change in cardiac output. With a preexisting pathologic condition, the RV responses is qualitatively the same, but anatomic ventricular interaction is accentuated, leading to a greater decrease in RV contractility. The net effect is a decrease in cardiac output, which may require inotropic or RV mechanical support.